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(54) FRONT UGHT FOR UQUID CRYSTAL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a front light for liquid 
crystal which can reduce the thickness over the entire part of a 
liquid crystal display device, can improve the feel of depth in the 
look of a liquid crystal display and can improve the quality by 
enhancing the visibility of the liquid crystal display. 
SOLUTION: This front light for liquid crystals is formed by 
having a light transmission plate 2 arranged with a light source 1 
facing at least one side end face. The surface on at least one 
side of the light transmission plate 2 is provided with a low- 
refractive index layer 3 consisting of an aerogel having a 
refractive index of 1.19 to 1.4. The low-refractive index layer 3 
consisting of the aerogel having the refractive index of 1.19 to 
1.4 is high in mechanical strength and is hardly flawable. 
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1 - 1 0 (o^wgkx\t.m^m.i\:.:i^mm. xiigt^tst 

1 — 4<?)T/w=i3f.e/' l>'g^ /u^, ^^Dy:/Xfi 

LTJi. (b) :iMX7f:\^ti^W&m\:.^^tm^iy(D 

aai^j fcs^i^ ^ ffl V ^ -5 S^fi^ (7) ^ ^ ffi t > S ;i ;5S -e # 
6*5, n = l-3(?)^<^3^^{b'&J^^ffll/^6^fi±iB 

#x i^at^J^^^ft^t-S^t;! 1 - 5 0 

UfcJ: 5>?'.fl^5fexa<SrfT*:>/cCi^<7>T% iSSS*i«»»?LO 
^^WL. ^i£E-r57kSa*0;ll^^Sv>(l;DDia^SxmT'M 

60 

[0 0 4 8] ^/c. ^2 v-y ;?7l^M/it^JfMl;in = l- 
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75 

^ti^xn. 3, 3, 3- h y :7/u;d-D:7'n evi- h y p< 
h^^v^i/yv. 7^^/1—3, 3, 3- hDyyi^^^y'^ 

y7^:*:7/u^o;^i^^/uhy p« h^v^'>7:^^«r^tf -5 

[0 0 4 9] ccoJ:5^wUT#e>^^/c55'ife^gff lc5>SfeL 
fc+^v^yj&^etT-fi. ^®f;55#7LK/^^l S^y ;<7S^ 

m2'>y ;^/ilwJ:J9«^^;ft'5.^.^I^.V>T. XS (a) 
- (c) ^SlT»^*Lfct(^i:I^«(Dtfi^'>y 

[0 0 5 01 ^3t. ±fE<Dj: 9l;iUX»^tt/c^i^'>y 

xm (c) XWc^^v^y ;i;«»^^^^gfc?K(OSS^^*:> 
fc. ftmi:i> ±i5XS (c) ^I^^^ICUX. TKfgi^SL JO 
[0 0 5 11 ^/c. _L3il!Lfc^^7!>5^S|^(7)^Sig^7i^^/^ 

T. 4 00-1 2oot: ('>y coifed, (7)1/ s-iB^ 

mmm^ u/c^^i^ y ^ja«t^^#-5 r t t^x^ ho 

\^mm-rh:Lti)-x^'r. immmmm,m- \ 20 40 
0 ^ ^'^v^ y :^w^^f)*^:s.\,^zMm i^ti t) . 

hti^mit^mamj^^mx^^ ^ :z(Dm<t&m7bmfii 
^t^tcmmffnm^it^m±^m\:imtix\,^i>o $e>t:i. r 
(on^^mmi^tLmi-xmtitcm^^Wz^^Lx^^. z 
(om^nwrmut Lxh^mx^h^ so 



#^2 003-149642 
7(5 

(0 0 5 21 ^LT. ±aiu 
^c4t|gixy n->^U':x:/3|:^ h y ^^;?^«-3|sf(D±^5>.t 

X*^^gK^7KX#^LXt>«t<. w(0<h^=i-y^^>' 

^^^jtcx^mmm^?Kx^^i.x^i^xhx\i\ 

—/I- (I PA) . n-y^y— /K -f y>^^y — /u^<^) 

X. ^rv'U'V', -^^ri^^-. -^>^^ 

/U^hV-. P<^/l-:3i^/U/$r h;?f-^i/A^(7) lM*t)'6lMi 
[0 0 5 3] -^UX. ±fS(^J:5lcUX^^L^c=i— ^ 

oX. ^3le:tS2co^®(c{g:JEB5r^/l3^?f^^t-'5^^;6> 
X#^t>(OXfe'5o r-f >'i5^«-ffi^ffe$:«3fefi2(7:) 

;(7— t':/=i~- hx ■:^-f:7n— hx ev-^i— hx 

-:/yU3-hx h=»-hx ttC^=i-h. i5^>f=3- 

li^^c^t^i^^ 1 0 0 — 3 0 0X:<7)ite?6^{SiaX-5'-3 0 5> 
[00 5 4] ±f50<t 9lCUX^i=f^tl.5 4'i*tg>y =3- 

>.ui^:/^ct3^{Sfii^^-e>n^'5^@5r^ii3*lx 1. 0 

5-1. 4(Dei<NS9f^Jw?^^S-r'5:: t;55x-#€»t>(^T* 

$>'9. U^^t>{i:®Jff^^ 3Ji4'i-|gv-y 31 — v-Uv^v-^h 

^5rXB#tc«d5f+ < - <b ^fiSih X^ -5 iir ^ic =r ^ 
*L.3t*i'&»Cfi«#Si-5w^«cJ;oX^B|-:iif9(^< C 
(tX^^ti^^X^'Qx ^g:S^T^ii3 7^^'-«f+l^fc*9-r'5ib^ 
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17 

T gagr 5 w <h pJIg l;i 5 CO r*^ 5 o 

(0 0 5 5] *^0>^tcioi/NT. ^m^^m ^ (om^^-tf^ 

15(7) J: 5 lw=i-7^.f C <!:icj:oTff$^$n'5(0 

ri^5;5*^. ^fiES/^^-/H OiB!jcoffitc^LTt>i£®5r^ji 

tf6w^dSx-#. ^tOSsApfi:li<gJSlFr^jl3C>^i*:fi::Jo 
1^X3-5 0Sa%r*fc5w^;d5»^ Ut\ ^tc:i<D'J^ 

I^@Sf^(D4i^fi. {g:S»f^jl3f^jc^;!jD-r-5je:>ilf^/,^ 
<. |g;®?f^ii3 (D^®lC3i---r>f v^-r-S J: 5{wL-C 

[0 0 5 6] ±fBeOct 9{c:brS5fetg2<OW«r®icte®Sf 

li^n^-:^. Mffiliyto^aaDfldii 2^;lJ:o■c^KS^^•^- 
Jl3<^)#3Dr*3fefi^*t$n^</.foTioi?. ?&^[iga 

irffix-^itu. $p>{c«3feS2:s:u?ig0^{^^ii4^iSi§ 

[0 0 5 7] m2\'X. ^7fete2(7)Bfr®(;iSSLT^ttfc 

iSaJr^S 3 ;6>i«S^^i^goft^©{r J: 5 I- U^c 
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±i^<om-^^-mn <ir^:it r-x^ i> h(Dxh^, 

[0 0 5 8] 1^3 (a) (b) (Dmm(7)WmXi:X. ^3fe 

&2(ommm(7)mc, myt^2(D''^mm (?ffs>'<^/n 

^(i^h(DXi:xmytw,2(om^m\:n&mif^ms%:^ 
y^xmm^mm 4 <t ^(c^^ts 2 (D^mm 

^t/)'-X^^h(DXh^o 

[00 5 9] i&sjr^s 3 (ommt^ m%i^ 2 (om 

5lc:UXtiJ:i/\ 134 (0|l2fi(7)jf^S6x<is ^^tS2 0M 

3 <^^tt . ^^^^'N'^/u 1 0 1 2 1 ^Mmi^mm 4 ^ 
mi^^:Lti^xoXs ^3 (a) (D X ^ fm^<Dm^m 

T-ti. ^*«2(7)Wffi^S?^i^»S4<7)WffilC=i— 7^.< 

mm^^mta^^zticxox^ ms (a) (oxo^jtmj^ 

(Dm^m7jkmm%:m^^x^x^\:^{^x^^. me com 

^jft^2(DWim\^i&mmms3^mi'^ ?s^a^^^/n 0 
tmyt^2^mt3^^^t{:ix-:>x. ms (b) (oxot^ 

[0 0 6 0] 

(^js«?ij] m^. ^mM^mmm\^xoxM.{i^mz.mm 
[0 0 6 1] mmmi) 7^ hy^b^iyi^v>^2 0 s 

«l:Slitwp<>$?y-/U3 5 6SfiSfI5^J!jD;t. ^^tC7Kl8 
®S^^r/0. 0 1 Nco:^gei 8gS^<^^>g^b, ztl 
^"r^ :^y<—%:m\^^XX<U^Lti. Z<Dmi^m^2 5 

'x:mm,m^x2m^mwLx. mmw-i^^^m^s 5 0 
i^Bk^yi- (mw^^2omm%. w-i^—^n^mmz 

5nm. ^^m^ms nm. mmt^nmM) 

^t^W) /)mj^^mmxnmiti!i^so/2otti:^xo 

[0 0 6 2] iSktCjp;^^ 1 mm(K>^:&mT^ ]) /^SO^tiHO^ 
®f-»»B[lflaADX^iiLTJFM^:rt5®t^r^/i>5 1. 5 0 
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[0 0 6 3] 'ti.xz(Dm^m(D^mmm\^^^mm^B 
^^^fi^#^co ^(Di&^mTjkmmfomm^m^ 3 mm 

Xh<:>tCo 

[0 0 6 41 (Mmm2) mmmn^:ifs\,^x. ^^i^]) 
^m\^^xmmmi tmm\z\^xm^&(Dmm{:im^^i^^ 

[0 0 6 5] mmm3) by=^h^iyi^^>'(D:tV 

[00 6 6] mz^mmm \tn \:.ysmmm\^WiWm^M 

CiAtt. sot:. 1 6MP a -e(7:)j^®^;^/;^^fttHt-J:oX 

[00 6 7] -^r \^xj^^mm^By<^/u(omm\^m^m 

^ ^(C^Tfe^cO^lfflliaaiDXM'Jlw^^O. 5 mm 
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20 

^'-mt'r^:it^cxox. ms (a) <DXo^m^(7:>'>^ 
[00 6 8] (^^m 1 ) ±m<ommm i--3tmm 

10 [00 6 9] ilt^m2) ^7=^b^iyi^y>(D:tV 

ti^f-^ ^y<—^m\y^XX<mi'B^^^>:iticx^. ^ — 

[00 70] ?3ctciiife^ itm \:^}immm{z.mm\}Bdh^u 

tb^*;fb/^— n — ^— J; D =1— x-r 1 0 m 

l^lAn. SOX:. 1 6MP a -ecOj^^;:^/Xtttfc|{wJ:oT 

[00 7 1] i.xj^Mmm^By<^/i^(Dntim\^myt^ 
^b{^m^&(D^mmi[^mj:mm\cm^o, smm 

[0 0 7 2] ±t^(Dmmm i — 3s.t/iteg^j 1-2 

[0 0 7 3] 
[^1] 





mm 








mmm 1 




1 . 2 5 


mm 


1 






1.17 


3 mm 








1. 2 2 


|i^3 mm 


2 


\tmmi 






1^7 7 mm 


5 


it^m2 




1 . 10 


*f?l3 mm 


1 5 



[0 0 7 4] 



so 



< mmx^ a :^ \^y<^/i^:tm^^ tt^^x^ ^i,(Dx 

fo€)o ^UTl. 19—1. 4fi03iTDy/U;!>^fbnf5{S 
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5 ^ ^ m-i^m LfcS-g-tiifittt r t i:i J: o 

[0 0 7 51 ^fcti*^2(7)^0^^i. fS*3ll tCioi.^ 70 

X. m%^(r>mm(om:m^. m^^t^i, 19 — 1. 4 

[0 0 7 61 :*^0>^oM*]g3tc#.-5^KSIH:7D> h7 

1. 0 5~1. A<D:J^rt2^;\.\:j^^(Oi^(Df)^h^^^^m 

ho 

[0 0 7 71 ^tz.m^^A<D%m\^. mi^^^\^m^ 
M^WL(^mm(om:m:i. mifx^ti^ i . o s-- 1 . 4 

[0 0 7 81 ^fcm^mbiDmm^. lt*^3Xli4*C 
xm^t\.h 4 'i'tfeAP7K5i-«?14:^/U;«f y ^^^T^^^S^i^iDTK 

^mmiSLX^/y.k'tMii^^mmf)^ htj:hA •> y - > 

i/i^Vi:. ¥*lJ^T-^;6*^5 nm~2 /iinX^>»9. 
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22 

^-='-y'>(>i$r^tihtm:inm^tixmhtihmf}^h 
tj:hh(ox^h(ox\ ^mmmm\-xtsmm^^iim<. 

ii'^X^^hh<DX^y)^ L;5^t>«a^i:r^tc:(£®tFT^S(c 

^7)5f+< - 1 ^m±x^ 6 (b M^^^ ^f)-Hm Lfc^-g^ 

[0 0 7 91 *rcl»5R«6<^)^|^li. l»*JSl7!iig5<7) 
>fe«*»Sli-5 r t i)^X% -5 1 <^?X*>'5o 

[IS 31 :^^m(r>m^(Dmm<om(o—m^7fi'th(r>xh 
t). (a) , (b) \'x^th^inmi^mmmx^h, 

[0 71 mmi^Tf^'tm.^mmmxhho 

1 

2 

4 m^%mm 

1 0 ?«fa/<;t^/u 

1 2 J»*ffliy]£j 



[021 




[061 




0 



« * • • • 



10 



> > > > > > > ^ > ^■'^ 
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(13) 
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imi] 




1: 



1 ytm 
[@4] 






(a) 




(b) 




[1^5] 





7P V h-<-v^(7)^^ 



(51) Int. CI. 7 

G 0 9 F 9/00 
// F 2 1 Y 103:00 



3 3 6 



F I 

F 2 1 Y 103:00 
G0 2B 1/10 
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(14) 



003—149642 



02) mm^ Amwrn #- 

(12) % 



F ^ - A (#%) 2H038 AA55 BA06 

2H042 BA02 BA12 BA15 BA20 
2H091 FA23X FA41X FC25 KA01 

LA02 LAI 6 
2K009 BB1 1 CC09 CC42 0D02 DD06 
EEOO 

5G435 AA01 AA08 AA11 AA14 BB12 
BB16 EE22 FF02 FF06 FF08 
FF12 HH02 KK07 
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